An investigation of the molecular basis for the synergistic interaction of tirapazamine and cisplatin.
To determine if the observed tirapazamine (TPZ)-cisplatin synergistic cell kill was mediated at the cellular level by impairment of upregulation of key proteins involved in repair of DNA interstrand crosslinks. Cisplatin sensitivity has been shown to be dependent on the expression of the two DNA repair proteins ERCC1 and XPA. ERCC1 expression has also been shown to be upregulated by cisplatin exposure. Therefore, these studies were undertaken to determine if hypoxia-activated TPZ pretreatment inhibited the cells' normal protective response to cisplatin via inhibiting the upregulation of ERCC1 and/or XPA expression. Two different cell lines, one cisplatin sensitive and one cisplatin resistant, were treated with TPZ, cisplatin, both drugs together (which results in additive cytotoxicity), or TPZ followed by cisplatin (which results in synergistic cytotoxicity). All cells were exposed to 1 h of hypoxia to bioactivate the TPZ. Expression of ERCC1 and XPA were evaluated at the mRNA and protein level at 24 or 48 h after drug exposure. In the cisplatin-sensitive non-small-cell lung cancer cell line, ERCC1 expression at the mRNA or protein level was not significantly altered in any of the treatment groups. In the cisplatin-resistant ovarian cancer cell line, ERCC1 expression was upregulated by TPZ, but not by cisplatin alone. The change in protein expression was less pronounced than the change in mRNA level. XPA expression was not significantly changed from baseline in either cell line at the mRNA or protein level. In contrast to reports in the literature, this study did not demonstrate cisplatin inducing its own repair by upregulating the DNA crosslink repair proteins ERCC1 or XPA. Therefore, the TPZ-cisplatin synergism cannot be mediated through hypoxia-activated TPZ inhibiting this cellular protective response. TPZ alone, however, was able to alter repair protein expression, which may play a role in mediating its cytotoxicity.